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Reaction of Varieties and Selections of Hard Red Winter Wheat to Bunt 
In Uniform Bunt Nurseries (19l3-195i) 


2/ 
C. 0. Johnston and L. P. Reitz — 


Uniform bunt nurseries have been grown annually at several agricultural 
experiment stations in central United States as a part of the hard red 


. winter wheat improvement program since 193i. Annual reports of the 


results have been prepared in mimeographed form and distributed to co- 
operators and others. Summaries covering periods of about 5 years each 
have been prepared, The data for three peeeedine periods, 1932-37, 
1938-2, and 193-17 have been published (3, lh, 5). This constitutes 

the fourth report and summarizes the data recorded at from to 7 stations 
each year during the 7-year period, 198-5). 


EA Cooperative investigations of Field Crops Research Branch, A.R.5S., 
U.S.D.A., and the agricultural experiment stations of Texas, Oklahoma, 
Kansas, Nebraska, Colorado, and Montana. Contribution No. 603, serial 
No. Department of Botany and Plant Pathology, Kansas, Agr. Exp. 
Sta. , Manhattan. 


Pi Pathologist and Senior Agronomist, Field Crops Research Branch, 
A.R.S., U.S.D.A. The authors express their appreciation to cooperators 
at the various experiment stations for growing the nurseries and fumish- 
ing seed and data, 


3/ Johnston, C. 0., Quisenberry, K. S., and Reitz, L. P. Reaction of 
hard red winter wheats to bunt in wniform bunt nurseries, (193-7). 
Agron. Jour. M3: GieGo. ota. 


l/ Quisenberry, K. de eee H, &., and fladdoee: C. 0. Bunt 
reaction of hard red winter wheats in 1938-2. Jour. Amer. Soc. Agron, 


372 5-522. 19h5. 


5/ Rodenhiser, H. A., and ldo ees: K. S. Bunt reaction of some 
varieties of hard red winter wheat. Jour. Amer. Soc. Agron. 30: 8h-92. 
1938. 
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The seed of most cf the varieties and selections tested each year was grown 
at the various agricultural experiment stations in the hard red winter wheat 
area, Wheat breeders and others asking for inclusion of varieties and 
promising hybrid lines were required to furnish seed of the strains 
suggested, Seed of the check varieties was usually grown at the Kansas 

or Nebraska Ben ae tural Experiment Stations with the exception of that of 
Ridit C.I. 6703 2/ and Relief C.I. 10082 which were obtained from the 


6/ C.I. refers to accession number of Garesl Crops Section, U.S.D.A. 


Washington Agricultural Experiment Station and that of Wasatch C.I. 11925 
which was obtained from the Montana Agricultural Experiment Station. Nine 
varieties were included in the uniform nurseries each year as checks. 

These were Cheyenne (C.1. 8885), Knarkof (C.I. 12), and RedChief (C.I. 
12109) susceptible to most races, Hussar (C.I. 83), Minturki (C.I. 6155), 
and Oro (C.I. 8220) resistant to some races and susceptible to others, and 
Ridit (C.I. 6703), Relief (G.I. 10082), and Wasateh (C.I. 11925) highly re- 
sistant to most races, These were distributed at suitable intervals 
through the nurseries each year. 


In 1948 and 199 the seed was inoculated before sowing with composite 
inoculum of physiologic races known to be prevalent in the states in which 
the nurseries weré grown. The races were supplied by C. S. Holton of the 
Washington Agricultural papeeaneal Station. Inoculum of races of Tilletia 
foetida (Wallr.) Liro was used at all stations except Bozeman, Mont. , 

where races of both T. foetiaa and T. caries (D.C.) Tul. were used. Clean 
seed was inoculated with the proper composites at Lincoln, Nebr., then 
shipped to the various stations for sowing, The races used were as follows: 
Denton, Tex., L2; L3, Lh, Lb; L103 her wheat Okla, 13; Dy, 153.17; 1103 
Manhattan, Ranse ; L3, LS, L7; Lincoln and North Platte, Nebr., 12, 13, L73 
Fort Collins, Colo., 13, L8, 110; and Bobenans Mont., L2, 13, Ih, 18, T3, 
16,205. Tide 


Beginning in 1950 seed was inoculated with a composite of collections of 
bunt made in the state or area each station represented. 


The nurseries were planned to contain approximately 50 varieties or 
selections each year, but the actual number ranged from 5 to 59. A total 
of 146 selections were tested during the period 198-5). A selection that 
proved to be susceptible usually was in the nursery only one year, but 
resistant varieties usually were retained for at least 3 years to obtain 

a very thorough test of their resistance, The rapid elimination of sus- 
ceptible lines permitted the testing of a large number of selections in a 
relatively short time. 
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The seed was sown in duplicate rows at each station. At most stations both 
replications were sown on the same date but at Stillwater, Okla., one was 
sown early and the other later in the fall, The replication having the 
heaviest infection was selected as representative for the station in cal- 
culating annual averages, 


In addition, a dwarf bunt nursery was sown in soil known to be naturally 
contaminated with dwarf bunt at Spring Hill, Mont. each year except 199. 
Clean seed of the varieties and selections in the common bunt nursery was 
sown, The results from this nursery were not entirely satisfactory. In 
1951 and 1952 there was very severe loss of plants from snow mold. Damage 
was so severe in 1952 that no dwarf bunt readings were possible, In most 
of the other years the bunt did not exceed 22 to 25 percent in the Kharkof 
check and was still lower in most experimental rows, making it extremly 
difficult to measure real resistanee, Also the dwarf bunt infection of 
certain varieties fluctuated widely from year to year. For example, RedChief 
had 50 percent dwarf bunt in 1950 but only 10 pereent in 1953. 


In view of the uncertain results with dwarf bunt arrangements were made with 
CG, S. Holton, Pullman, Wash., to obtain inoculum of common bunt race T16, 
which attacks the varieties that are susceptible to dwarf bunt. A special 
list of O varieties was inoculated with T16 and sown at Spring Hill, Mont. 
in 1951 and another group of 55 specially selected varieties and seleetions 
was inoculated in 1954. This gave more satisfactory results than did the 
dwarf bunt tests. 


Results with Common Bunt 


The results obtained for the common bunt nurseries are presented in table 1. 
It is obvious that a large percentage of the 16 selections tested had con- 
siderable resistance to common bunt. Three prec o of Marquillo-Oro x 
Oro-Turkey-Florence and one of Nebred x C.I. 12250 had no infection 


7/ C.I. 12250 = a selection of (Turkey-Florence x Fortyfold-Federation) x 
((Oro-Turkey-Florence) x (Ore x Fortyfold-Federation)). 


although each was grown only in a single year, Twenty-six additioml 
selections had average infections of only a trace. Ten of those were grown 
for 2 or 3 years, Thus a total of 30 selections had less than one percent 
infection, Wasatch (C.I. 11925) was the most resistant of the resistant 
check varieties with an average infection of only a trace for the 5 years 
in which it was grown. On the basis of the relative pereetage of in- 
fection in comparison with Kharkof, 15 selections were as resistant as or 
more resistant than Wasatch. Forty-nine selections were more resistant than 
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iTable 1. 


ais 


Summary of bunt infection of varieties and selections of winter wheat grown in 
uniform winter wheat bunt nurseries in the Great Plains area, 19),8195), 


8/ Percent 
| C.I. or Percentage bunt infection Wh. age of 
| state no. 1948 1949 1950 1951 1952 1953 195) Aw. Kharkof 
\Mgo.-Oro x Oro-Turk.-Flor. C.1.12937 - 7 «8 -—-= - “ ~ ~ fe) ) 
Mgo--Oro x Oro-Turk.=-Flor. C.1I.12938 - ) - 7 = - - @) @) 
Mgo.-Oro x Oro-Turk.-Flor. C.1I.12939 - ) = ~ = = ~ fe) fe) 
Nebred x C.I. 12250 N 522126 - - - - - ~ @ Oo ) 
| Comanche x C.I. 12250 N 50 J1129 a ne se . - - oT 0 
\Nebred x C.I. 12250 N 52 2121 x ene a a Pi 0 
)Yogo x Rescue Mt 56~30 - - - - “ - T id 8) 
\Mqo.-Oro x Oro-Turk.=-Flor. C.1I.12865 a és ite 0 T 0 ~ uf 0 
‘Ridit x Kharkof Mt 11 B = - Tr - - = =~ T 0,2 
| Yogo x Wasatch Mt 9 - ‘~ 0 - L - = z 0.2 
'Ore x Oro-Turk.-Flor. C.1.12866 = - we @) 2 T 2s T 0.2 
) Comanche ty Cele: 2250 W 52 1126 pe eS - ~ ~ - T T 0.3 
) Comanche x C.I, 12250 C.1.13013 - ~ “ - - - T t 0.3 
| Nebred x C.I. 12250 N 52 2123 - - - - ~ - ? t 0.3 
‘Pawnee x G.I. 12250 C.1I.13010 - ~ - - ~ ~ T [ 0.3 
Wasatch C,I.11925 a = T 1 i. T em As 0.3 
|Mqo.-Oro x Hus.-Hohen. K 7 B 66 = r = = ~ - - 7 Oo 
|Ridit x Kharkof Mt 5B = = sy ~ - - - iT Oy 
| Yogo x Wasateh Mt 10 = © T - = - » T Ooh 
)Mgqo.-Oro x Hus.-Hohen, K 7 B 52 rT WY = - - - = T Oo) 
|Comanehe x C.I. 12250 N 50 J 1067 ~ - - - T - - tT 0.5 
| Turkey x Oro Mt 208 - i ul Re - o - 0.5 
\Oro x Oro-Turk.-Flor. C.1.1292 - T 0 T “ “ - sy Qe 5 
| Pawnee x C.I. 12250 C.L.130n2 s = = = ~ e T [ 0.6 
(Oro x Oro-Turk.-Flor. C.1.129h1 T . = “4 - - “= T Qo7 
| Wheat-Rye-A, elong. x Chey. C.1I.1311) - - - - - t 2 1 0.7 
‘Yogo x Rescue Mt 73 - - - - = Eg 1 0.8 
|Nebred x C.I. 12250 N50 J Lh7 ~ - - - 1 ~ - 1 069 
Nebred x C.I. 12250 N 50 J 1323 a ns a“ = 1 = = ne O69 
| Mint. x Tint Vulg.¢ C.I.12806 a “= &.. Be : “ T. “ax 0.9 
Mqo.-Oro x Oro-Turk.-Flor, C.1I.12723 T T 1 db t ~ a T 1.0 
| Yogo .x Wasatch Mill - s i} ~ - 2 = 1 1.0 
| _Mqo.~Oro x Oro-Turk.-Flor. C,1.12722 1 T t By -~ - = Hy Led. 
Turkey x Oro M 216 ~ uy 7 - - - & T Led. 
| Turkey x Oro C.1.12705 “ 1 T “ = & o T pa 
Mgo.-Oro x Pawnee K 6266), - T - - - = - t Lee 
Comanche x Oro-Turk. -Flor. C.1.12725 a ns 1; T « ~ & aig 1,2 
Mgo.-Oro x Oro-Turk.-Flor. N 91160 ese = Bi S ~ = Hf 1h 
Comanche x.Blkhl.-Hd.Fed, W3h 2-187 - * bs 2 T a ow 2 Delt 
Pawnee x 0,1, 12250 C.I.13009 - « - - - os 1. bE 155 
Turkey x Oro. Mt 205 ~ if 1 1 3 ee = Si 1,5 
(Mgo.-Oro x Oro+Tq.) x Med.- 
Hope-Pn. C. 1412868 es ~ - Hi 1 z al & 26 


8/ K=Kans,, M=Minn., Mt.=Montana, N=Nebr., NP=North Platte, Nebr. s SteStillwater, Okla. , 


T=Texas, W=Woodward, Okla., RN=Manhattan, Kans. rust nursery. 
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Table 1 (Continued) : TTT 


Wt, age of 


C.l. or. 
: state no. 1948 1949 1950 1951 1952 1953 1954 Av. Kharkof 
__ variety or cross 3 
Turkey x Oro C.1.12705 - - - al a - - 1 Le8 
Turkey x Oro Mt 201 - 1 1 = - ~ - dL LY 
Cheyene x C.I, 12250 N 522108 - ~ - - ~ - 1 AL 200 
Mqo.~Oro x Oro-Turk-Flore Klh7B7 nl ~- - “ - - ” i 2.0 
Pawmee x C.I. 12250 C.1.13011 ° - - - ~ ~ aes 252 
| Mqo.-Oro x Hus.-Hohen. C.1.1272 = “ 2 T - - wed 242 
| Ridit x Kharkof C.I.12521 as “ T 3 - = «= 1 Jel 
| Wichita-Hil-mMint® x Mint.- 
| Tq,.-Kh. C.1.12867 « - ~ nk 2 2 ~ 2 2.8 
l| Mgo. Oro x Oro-Turk.-Flor. C.I.12721 1 T ~ ~ = - = 2 209 
Ridit C.1.6703 hb 3 zt a rf 1 a" BED 3.6 
Mint. x timo,—Vulg.* C.1.12806 Soe EE Ae ae ee eg TS hed 
Hili-Minhardi x Marmin M 2785 - 1 “ = a = e 1 he3 
| I¥ Cl-Com x Pn.-Com K 72941 ee = = - - h 3. +h 5.0 
| Mqo,-Oro x Pawne K 62266 ~ - TH 1 = - oe 8 6.3 
Martin x Tenmarq C.1.1182) “4 2 me i bs “ we 2 6,3 
Martin x Tenmarg? C.I.1180h ~ 2 co = » « = 2 Todt 
Chey.-R.Ch. x Pne-Mqo.-Oro N 52155 - « - ~ * - 5. BS 729 
| Ghey.=R.Ch. x Pn.-Mqo.-Oro N 521458 ws ts ~ ~ - ~ 5 5 7.9 
| Mgo.~Oro x Pawnee K 462681 - 2 = 5 = - * 5 8.2 
| Timstein x Mqo.-Oro-Kv.-Tq. St 516669 2 ~ ~ - - - : a | 10.0 
| Compound Hyb. x Mqgo.-Oro N 50298) - ~ = - =- ~ 7 7 10.) 
| Mgo.-Oro x Pawnee K 62708 « 3 “ a ~ ~ me 1.3 10.5 
|| Wichita x (Mqo,-OroxKv.-Tq.) 51 H 202 ~ - S = h 13 6 8 12.0 
| Mqo.-Ore x Oro-Turk.-Flor. NP )8500 ~ - 7 6 ~ es wo 7 U3 etl 
Pawnee xy Cis 12250 N 52215 = - = = = = 9 9 Le 
Relief C.1.10082 5 . a 13 9 io Ww 7 14.0 
Chiefkan x Oro-Iq. C.1212518 = h = = = oo ao h Ws, ky 
Hope x Mint.¢ C.1.12506 = hi ~ - - - - h 15.2 
| Hussar C.1.48)3 5 r 2 7 7 16 20 8 15.6 
| 29=3)j-275 Doubleeross C.1.12511 - 1. a2 7 “= = - 7 15.8 
| Turkey x Chey. C.I.12711 a 1 12 h i0 15 = 9 16.7 
Mgo.-Oro x Oro-Tenmarq C.1.12h06 - w. . 22 hk 19 - ~ 9 16, 8 
Martin x Tenmarq x Kharkof C.1I.121)7 ~ h a = “ ~ « h phys 
| Blackhull-Oro x Pawnee C.1.12709 ~ - - 13 ig = - 10 Lee 
| Med.-Hope x Pawnee K 263 a 2 ms ~ 10 = = 10 Lifee 
Mgo.-Oro x Comanche K 31646 ~ = 6 men - - - 9 L766 
Mgo.-Oro x Oro-Tq. C.1.1285) 2 = - 12 10 a i ame Lifeit 
| Comanche x Blkh.-Hd.-Fed.  C.1.12710 12 3 12 6 10 9 ~ 9 15d: 
| Oro x Blkh.=Hd.-Fed. W bn2—42 « - ~ ms Ny 1; 23. «12 18.8 
Blackhull-Oro x Pawnee W )3h-89 9 3 - s = we a 6 20.5 
| Hope-Turk. x Cheyenne N 136333 10 1 = = - - - 6 20.5 
Oro C.1. 8220 10 2°92 13 10: .. 35-..38"- 20 20.6 
Hope-Turk. x Turk. K 762 6 ‘. ~ - ~ - ~ 6 PARA 
| Mqo.-Oro x Pawnee lS RN 202) 8 3 ~ = - é a 6 ane 2 
| Med.<Hope x Pawnee C.1.12873 ol - - 7 ee. aa ay 253 
Hil~Minhardi x Marmin C.1.12508 - 6 m « - S ws 6 21.8 
Nebred C.I.1009h 7 - - = ~ - a) BY 22.1 
Oro x Med, -Hope C.I.12h60 7 - - - - - eo AT 23.1 
Mqo.-Oro x Oro-Tq. K 3113 « o - 17 11 - « 13 23.8 
Hard Federation Hybrid C.I.12515 12 al e = ~ ~ ae) RY 2.5 
_ Blackhull-Oro x Pawnee C.1.12516 11. 3 = ~ ~ - “ 7 24.8 
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|Table 1 (Continued) : 
cay ercente= 


Co.) or Wt. age of 
Variety or cross state no. 1948 1949 1950 1951 1952 1953 195) Av. Kharkof. 
Quanah C.1.121y5 11 3 13 12 - “ - 10 25,0 

275 Doublecross C.1.1250) 12 Bi. eae - - = - 9 25 

| Kv.-Hd,-Fed.=-Tq. x Com= 

Hope-Hus. St 516815 - ~ = - = 17° 17 26.6 

ehh x Minturkilt M 28h) s = 2 s eal aes 26.7 
| Mqo.-Oro x E.Blkh.-Hus. 51 H 2013 - = = - 15 = - fed 
Nebred x Mgo.-Oro N 8362 - - - as - = - 15 2763 
Hi l-Mint.xKd,=Hd.Fed.=-Tq. M )-67 - - - - = - 18 18 2661. 

(Mqé.-Oro x Oro-Turk.-Flor. ) 

x Hl-Mint.¢ F.C, 1198 = o Be a6 & = - 16 28.2 
Comanche x Chey.-Blkh. C.1.12708 1 8 15 12 Tt - - 12 28.4 
Hungarian sel. x Nebred C.1.12507 - - 16 15 1, - a 25 28.44 
E,Blkh,-Tq. x Oro-Med.—HopeC.1.12871 = = 13 13 13 19 26. 17 28.5 
Concho C.Ledte5a7 Wy 6 15 9 18 16 ) rn By 29.2 
Comanche x Blkh,-Hd.Fed. W 3h 24329 12 hh = = ~ - - 8 29.5 
Kiowa Ca, 12133 nth 5 12 = = - =. ZO ieren 
Marmin x Hyl-Minturki® M 2794 = 2 15 - - - - 15 30.4 
Comanche sel, St 73257 = - - - - - 20 20 30.8 
Wichita x Mqo.-Oro T 218-)8~27 - - - - - - 20 20 gie2 
Kiowa x Mgo.-Oro C.1.1299) ~ s - = aly g 20 25 21 Shes 

| Sioux C.1.121)2 = = mus22t 1S: | 87 =. Oi $2.5 
/ Mqo.-Oro x Comanche K 452363 = ~ - 19 - - - 19 3300 
| Hope-Ridit x Nebred N 1h2998 = - 16 - = = - 16 BOS 
Comanche Doublecross T 171-82 10 = - - = - - 10 SIS: 
Marmin x Hh-Minhardi. Cm e7oly = - 16 - ~ - ain CO Bip) 
Med. =-Hope x Pawnee K 251 = = - - 20 - - 20 3u.9 
Comanche x Chey. =Blkh, W43h, 3-81 1h 8 15 21 - = - WwW 35.5 
Chiefkan x Martin-Ta. C0, L206 LW Bo allS 2 - - a ae 35.8 
Kawvale-Tq. x Comanche Car ebelr 13 8 17 - - - = 3li2 35.8 
Maoe~Ore x Pawnee C.1.12505 dai: at 19 - - - = 3 3007 
Comanche Doublecross T 171-159 12 ~ es a ~ - vin galie 39.1 
Chiefkan x Oro-Tq. HC 6-9 12 - ~ ~ - ~ = a2 hie a. 
Marmin x Hh)-Minhardi C.1.12508 ee’ 20 - ~ - =; 120 42h 
Chiefkan x Oro-Tq. HC 6=6), 13 = 2 = - - - 13 lied 

Chiefkan x Oro-Tq. HC )6—)1 13 = = - - ~ - 13 1365 
275 Doublecross Cot 6:2512. 13 - - ~ - - = 3 ng Ct 
275 Doublecross P 17234211 13 - ~ - - - - 13 3.8 
Turkey-Tq. x Chey.-Turk. C.1.12523 = =) 2 = 22 ~ - 22 he 7 
Chiefkan x Oro-Tq. C.1.1208 13 - - ~ - = - 13 4h. 8 
Hh x Minturki@ M II-o~56 2 es arty ees : - - 2 15.2 
Comanche 6.111673 ly - - - = # - Wy JERS 
Chiefkan x Oro-~Ta. HC 1)6~52 Vy ee = és é a sonata Di 5.8 
Chiefkan x Oro=Ta. HC ),6=53 aan = a = Es = os. 2h 15.8 
Hi, x Minturki M 278) 22 5 ~ = 3 < ee halts 8.9 
Kiowa x Mqo.-Oro K 52 H 1024 ~ = - - - 3 32 «6026 36.3 
Hope x Minturki® M 272) 15 x : = = = ah 50.2 
Chey.-Chief.xHh-Mint.?  M 2863 “ . a ke = BN NSE Mea 55.6 
Hy-Minhardi x Marmin M 192785 17 - - - - = =) «L7 58.2 
Med.-Hope x Comanche K 50266 - = - = 33 “ ~- 33 58.8 
Nebred x Hope-Turk. N 56812 = - 38 - ~ - = 30 ital 
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| Table 1 (Continued) 


Percent- 
C.1I. or Wt. age of 
| Variety or cross state now. 1948 1949 1950 1951 1952 1953 195) Av. Kharkof 
Orienta Gama 2522 10 36 = is 23 62.1 
Marmin x Hhl-Minhardi Co r12520 a ~ 32 = s = eee V4 66.7 
Comanche x Med.-Hope K hl712 20 - - - ~ 20 68,2 
| Med.-Hope-Pn. x Oro-I1l. 
la —Com, C.I.12804 - - - SweoSile se 162 WS 68.6 
| Minturki C.1.6155 1 Wee low), eo lo 26. 637 17 68.6 
| Chiefkan x Mint.-Ta. T 160-9813 = = - - - Wo ys 68.8 
Chey.-Chief. x Hik-Mint.¢ M IT-l-8 ks e = E bs - 6 be 7ljl 
Oro x Blkh,-Hd,-Fed, C.1.13001 = = > - ho lo 53 48 730 
Kawvale-Tq. x Comanche C.1.121h9 22 - = ~ ~ ~ - 22 1309 
Hii-Minhardi x Marmin C.I.12508 22 ~ - = = = es, 4.22 ATS) 
| Hhh-Minturki MII-lO~54 = - = ge eg) = ~ - he 7.6 
Westar x Hope-Turkey T 253-8-21 - = ~ - - - hg yg ders| 
Ponca C.1.12128 ~ - - 48 ho - - 3 ferns) 
Blackhull-Oro-Pawnee W 3h1-9 25 ~ - = = = are G2.3 
Blackhull-Oro=Pawnee W )13h1—.236 B o ~ ~ = 58 64 61 87.4 
) Westar sel, C,I. 13090 “ ~ = os = = 58 58 88.9 
Westar sel. St 183658 yea eS dy as = ~ Pie 90.6 
Hope=Turk. x Turkey Criteria - oy HO - - - - 45 92.7 
Med, -Hope=Pn.xOro-Il1l, 
| 1-Com. K 19383 ~: - - - EB) = - 53 92.9 
| RedChief-Oro-Turk,.-Flor, 

x Mgo.-Oro T 20-48-11 = = - - = # 62 62 96.3 
Cheyenne C.1, 8885 35 31 45 oh 52 70 62 50 98.6 
Westar sel, St 83664, a gees h8 = eo = = 6 99.0 
Kharkof C.I.1yh2 30 {20° NO. bo (OT, (Th, 65314 50... 100.0 
Nebred x Com.-Med.-Hope K 16 R 6930, = - 50 - - - ~° 50 103.7 
275 Doublecross C.I.12503 31 - - - - - =i Oi. 10.7 
Nebred x Com,-Med,-Hope K 6 R 69386 = - Sh - ~ = hye hh Tae At 
Tohardi C.1.12510 OL SO. 00 - - = kon utt3s6 
Triticum x A. elongatun oa ipa 29640) = = 55 ~ - ~ - 55 Lise? 
Comanche x Chiefkan K 15309 35 : - - = fs Se ee TGa 
Wichita x Mgo.Oro W 487067 ~ - ~ = = - 76 76 Tee 
KankKing C.2212719 ~ ~ es = = = SE 382: 12.6 
Minturki x H-Minhardi  M 2786 ral - - - - - Say) i 136.6 
Cimarron Cole 2keo - 37 ~ ee ee ua vies yf 125.0 
RedChief C.1.12109 56... 53 80°. 70 8h 85 8, 73 146.6 
Comanche x Chey.=Blkh,. W 413h3-85 hs - - = = = Si gett, 150.0 
Reliant 32 68 B 32 Hs 53 ~ = = <= =, 9 OS 203.8 
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Ridit and 77 selections more resistant than Relief, the two other highly 
resistant checks. ‘It should be noted that crosses with Oro-Turkey-Florence, 
Hussar—Hohenheimer, and C,I. 12250 in their parentage as well as lines of the 
crosses Yogo x Wasatch, Turkey x Oro, and Yogo x Rescue are prominent in 
this group of selections, 


The Ridit variety retained its resistance very well throughout the 7 years 

| of the present studies. In no year did its average exceed .0 percent, and 
| it was only a trace in 1951 and an average of only 1 percent in four other 

years, 


Relief, another resistant variety, gave variable results, The average per- 
| cent infection for Relief was 5 percent or less in 19):3, 1949 and 1950 but 
| it suddenly rose to 13 percent in 1951 and has remained at about that level 
| Since that time. This was due to unusually high infections on Relief at 
Manhattan, Kans,, and Stillwater, Okla, A collection of bunt was made in 
Relief at Stillwater, Okla, in 1951 and sent to C. S, Holton for physiologic 
race determination. This revealed the presence of race L7, which is known 
to produce heavy infections on Relief, Race L7 was one of the constituents 
of the composite used at Manhattan, Kansas since 1950, The presence of L7 
in the inoculum also explains the relatively high infections on Hussar in 
1953 and 195), particularly at Stillwater and Manhattan, Hussar is one of 
the parents of Relief, 


Another point of interest was the reaction of the moderately resistant 
variety Oro. This variety consistently showed low percentages of common 
bunt at stations in the Great Plains area from 1918 through 1952, but had 
higher infections at Bozeman, Mont., where L8 and some races of Tilletia 
caries were used in the inoculum. However in 1953 the percentage of in- 
fection for Oro suddenly rose to 75 percent at Fort Collins, Colorado. 
Infection on Oro at Fort Collins was 23 percent in 195. The sudden rise in 
the infection in Oro at Fort Collins undoubtedly is due to the presence of 
physiologic race L8 in the inoculum used at that station. L8 was present 

in the composite inoculum used at Fort Collins in 191 and 19)2 but apparently 
not from 1917 to 1952. 


Of the three susceptible checks RedChief had the highest infection, followed 
by Kharkof and Cheyenne. Kharkof is used as the basis of comparison of all 
varieties because it has been a standard check variety in nearly all ex- 
periments with hard red winter wheat, RedChisf was exceeded in suscept- 
ibility by KanKing (81.0 pereent) and Wichita x Marquillo-Oro W 87067, and 
13 varieties and selections had higher average infections than Kharkof in 
the same years, Only 20 of the 36) varieties tested had average infections 
above 0 percent which is the arbitrary lower limit of susceptibility. 
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It is clearly evident from the data in table 1 that there are a large number 
of hard red winter wheat selections which have moderate to strong resistance 
to many raees of common bunt. These derived their resistance principally 
from varieties such as Oro, Minturki, and selections of Turkey. The re- 
sistant selections arise from crosses made at many agricultural experiment 
stations, chiefly those in Kansas, Nebraska, Montana, Minnesota, and Oklahoma. 
The effort to control bunt in hard red winter wheat has been both widespread 
ana successful. 


Results with Dwarf Bunt 


The tests with dwarf bunt in the field at Spring Hill, Mont., where the soil 
was naturally contaminated, were erratic and mostly unsatisfactory. Data 
were recorded in only 5 of the 7 years in which the dwarf bunt nurseries 
were sown. No data could be obtained in 199. The 1952 nursery was de- 
stroyed by snow mold, and this disease also affected results in other years, 
especially 1951. Certain strains were lost from winter killing or other 
causes in most of the years, 


Selections showing resistance to dwarf bunt, together with certain check and 
parental varieties are listed in table 2, The resistance of some of these 
is doubtful because of the low level of infection as shown by susceptible 
check varieties may have permitted certain strains to escape, Certain 


varieties and certain crosses have outstanding resistance to dwarf bunt. 


Wasatch was the most resistant variety, showing no bunt in any of the four 
years it was tested. Relief and Hussar also had high resistance to dwarf 
bunt in these tests, 


Crosses with Oro-Turkey-Florence, Hussar-Hohenheimer and C.I. 12250 in their 
parentage were outstanding for resistance, Several selections of Yogo x 
Wasatch, Turkey x Oro, Ridit x Kharkof and Yogo x Reseue had low infection. 
Many selections with Oro as the only obvious source of resistance in the 
parentage were more resistant than Oro. Minturki also apparently contributed 
resistance since many selections with Minturki in the parentage also were 
resistant to dwarf bunt. One selection of Kharkof was highly resistant while 
a Comanche selection was only moderately resistant. Kiowa in a’ single ex- 
periment was bunt free, and Sioux, also tested in a single year, was mod- 
erately resistant. Judging by the infection percentages, sources of 
resistance to dwarf bunt in hard red winter wheat seem to be abundant. 

One selection of Marquillo-Oro x Oro-Turkey-Florence has been increased so 
seed will be available for growers should dwarf bunt cross the Rocky 
Mountains and invade the plains of Kansas, 


A more positive test for probable resistance to dwarf bunt is that de- 
vised by ©C. S. Holton who discovered that reaction to dwarf bunt and to 
physiologic race T16 was practically the same in most wheat varieties and 
selections. With this in mind a number of promising bunt resistant 
selections of hard winter wheat were sent to Pullman, Wash., for tests 
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Table 2, Dwarf bunt in certain selections of hard red winter wheat 
grown in infested soil at Spring Hill, Montana, 19)8-195). 


Gai. 
or 
state no, 198 1950 1951 1953 195) Average 


Wasatch 11925 0 0 0 0 0 
Ridit 6703 18 3 0 1 6 
Relief 10082 a ) 0 a 1 
Hussar 4,8)3 2 ) fe) 1 2 
Mqo.-OroxHussar=Hohen, )7B52 "3 3 
Ditto 1272) @) 0 
Mgo.-OroxOro-Turk.-Flor., 12723 2 fe) iL mf 
Ditto LeveL 3 3 
Ditto 12722 hh 9) 1 2 
Ditto 12937 2 2 
Ditto 12938 i “a 
Ditto 12939 ab 1 
Ditto 12865 1 I 
Ditto NP.48500 1 i 
OroxOro-Turk.-Flor. K)7B157 0 0 
Ditto 1291 7 ie 
Ditto 1292 ) 1 Z 
Ditto 12866 5 5 
ComanchexOro-Turk.=-Flor, 12725 fe) 1: vi 
Ditto K)7B160 1 ul 
Mqo.-OroxPawnee Ky5R202) 3 3 
Ditto K)}62681 5 5 
Ditto | Kl162666 0 0 
ChiefkanxMartin-Tenm, 12116 2 2 
Oro 8220 18 5 5 10 10 
Yogo 8033 11 ik 
Yogo x Wasatch M3 r 9) tT 
Ditto My 0 ) fe) 
Ditto M6 BE @) rE 
Ditto M8 Mi a. 3 
Ditto M9 0 @) ) 
Ditto ake) 0 0 @) 
Ditto M1 0 uy T 
Turkey x Oro 12705 0 1 a 
Ditto M216 ) @) 
Ditto M205 0 i T 
Ditto M201 0 0 
Ditto M208 0 fe) 
Ridit x Kharkof M11B (9) 6) 
Ditto MOB 2 2 
Ditto 12521 5 5 
Mqo.-Oro x Comanche K3166 2 2 
Mqo. -OroxOro-Tenmarq 1206 ) 0 
29=34=275 D.C. 12511 1 i 
Kiowa 12133 0 fe) 
E. Blkh. -Tq. xOro-Med. -Hopel2871 5 10 10 8 
Marmin x H-Minturki? M279), 5 5 
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Table 2 (Continued) 
Gs ne 
or 
state no. 1948 1950 1951 1953 195), Average 
0 


Nebred x C,1.12250 N50J1323 0 
Ditto N522126 a3 1 
Ditto N522121 5 5 
Ditto N522123 i Z 
Cheyenne x C.1.12250 522108 0 10 5 
Comanche x C.1.12250 N50J1129 0 @) 
Ditto N50J1067 @) 0 
Ditto 13013 5 5 
Ditto N521126 5 5 
Pawnee x C.I. 12250 N51d5 ) @) 
Ditto N521111 0 0 
Ditto 521108 @) ) 
Ditto 13010 ‘i i, 
Ditto 13012 @) ) 
Ditto 13009 a el 
Ditto 13011 5 5 
Ditto N52215 5 5 
Yogo x Rescue Mt. 56=30 0 0 
Ditto Mt. 7=3 5 5 
Wheat-rye~A, elong.x 

Cheyenne 13114 0 At un 
(Mqo.-Oro x Oro-Tq.) x 

Med, ~Hope-Pn. 12868 ri 1 
Mqo.-Oro x Oro-Ta. 1285) 5 5 
Wichita x (Mqo.-Oro x Kv.- 

Tenmarq) | 51H20)2 5 5 
Wichita-Hl-Mint.? x Me 

Ts. -Kh. 12867 0 0 
Mint. x Tim,-Vulg.2 12806 1 1 
Hh x Minturki M28), 1 1 
H-Mint.xK-H.F.-Tq._MII=))))-67 5 ) 
Chey.-Chf.xti-Mint.2 MII-l-8 5 5 
IV Cl-Com. x Pn.-Com, K729)1 1 10 6 
Comanche sel, Stw.73257 10 15 13 
Kiowa x Ngo. ~Org 1299) 5 10 8 
Med.,-Hope x Pn, 12873 10 10 
Sioux 1212 10 10 
Chey.-R.Chf. x Pnw= 

Mqo.-Oro N521155 5 5 
Wichita x Me-OeK.=T. K51H20)2 5 5 
Compehyb. x Mqo.-Oro ™M50298), 10 10 
Kharkof sel. Mt.17=7 (e) 0) 
Chf. x Mart.= Tq. Tx160-)9-A13 en 1 1 
Kharkof Ck. wWyh2 25 50 22 25 25 29 
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Table 3. Reaction of some promising selections of hard red winter 
wheat to the tester race of bunt T16. 


CZr. 
or Percent 

Year ser. no. bunt 

1951 
Yogo 8033 35 
Wasatch 11925 0 
Yogo x Wasatch Mt. 3 @) 
Ditto Mt. ) 
Ditto Mt. 6 1 
Ditto Mt. 8 @) 
Ditto Mt. 9 0 
Ditto Mt. LO 0 
Ditto Mt.11 0 
Mgo.-Oro x Oro-Turk.-Flor, 12721 @) 
Ditto 12722 @) 
Ditto 12937 @) 
Ditto 12938 0 
Ditto 12723 e) 
Ditto 12939 2 
Ditto N.P.48505 3 
Comanche x Ore-Turk.-Flor, Kh, 7BB9 9) 
Ditto Kh7B160 0 
Oro x Oro-Turk.-Flor. 12941 5 
Ditto 1292 0 
Ditto N.141333 3 
Mqo.-Oro x Hus. -Hohenheimer 1272) 3 
Turkey x Oro Mt. 208 8) 
Ditto Mt. 216 2 
Ditto Mt. 201 @) 
Ditto Mt. 205 2 
Ditto 12705 ) 
Mqo.=Oro x Pawnee K),62666 4 
Kharkof Wy)2 7h 

1954 
Pawnee x C.I. 12250 53h65 9 
Ditto 53202 5 
Ditto 53204 i 
Ditto 521115 5 
Kharkof Uyh2 33 
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with T16-in 1951 and 1954. The results are summarized in table 3, The 
infection in the Kharkof check was very heavy each year and some selections 
also had high infections, so it is felt that these results are reliable, 
They indicate the presence of good resistance to dwarf bunt in many hard 
winter wheats, 


Surmary 


Uniform bunt nurseries were grown at from to 7 agricultural experiment 
stations in the central United States during each year the period 198-195). 
At most of the stations the seed was inoculated before sowing with composites 
of spores of physiologic races of common bunt, At Spring Hill, Mont., clean 
seed was sown in soil infested with dwarf bunt, Many of the hybrid selections 
being tested in the hard red winter wheat area appear to be resistant to 
common and dwarf bunt. Many selections from crosses involving Oro-Turkey- 
Florence, Hussar x Hohenheimer, and 0,I, 12250, and from the crosses Yogo x 
Wasateh, Turkey x Oreo, and Yogo x Rescue, had excellent resistance to common 
bunt. Many of the same lines also were resistant to dwarf bunt. A high 
degree of resistance apparently has been obtained from the varieties Oro, 
Turkey, and Minturki. One selection of Marquillo-Oro x Oro-Turkey~llorence 
has been increased in Kansas and the seed is being hold in reserve for re- 
lease in the event dwarf bunt moves east of the Rocky Mountains onto the 
plains of Kansas, 
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